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A Projector 



BACKGROUND 

[0001] The projection of video and/or still images onto a viewing 
surface such as a wall, screen, door, or the like is an increasingly popular form 
of home entertainment. As projection systems become more affordable, they 
will become even more commonplace in homes, schools, and other venues for 
watching video, viewing still images, and playing video games. 

[0002] It is often desirable to aim a projector so that the projected 
image can appear on different viewing surfaces that are in various directions 
from the projector. For example, in one instance it may be desirable to aim a 
projector at a wall and in another instance it may be desirable to aim the 
projector at a ceiling. However, current projectors are usually fixed in place and 
incapable of being aimed in multiple directions. 

[0003] Furthermore, many existing projectors are large and obtrusive, 
especially in a home environment. A physically large projector is not desirable 
in small areas such as a living room because such projectors are aesthetically 
unpleasing as well as difficult to store when not in use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] The accompanying drawings illustrate various embodiments of 
the present invention and are a part of the specification. The illustrated 
embodiments are merely examples of the present invention and do not limit the 
scope of the invention. 
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[0005] Fig. 1 illustrates an exemplary projector that may be easily 
aimed and focused in a number of directions according to one exemplary 
embodiment. 

[0006] Fig. 2 illustrates a projector with a lens tube that has been 
translated to point at approximately a 90 degree angle of inclination according 
to one exemplary embodiment. 

[0007] Fig. 3 illustrates a projector comprising a swivel base but not a 
lens track according to one exemplary embodiment. 

[0008] Fig. 4 illustrates that a projector comprising several optional 
components according to one exemplary embodiment. 

[0009] Fig. 5 illustrates a projector comprising a swivel lens tube 
according to one exemplary embodiment. 

[0010] Fig. 6 illustrates a projector comprising a spherical housing 
according to one exemplary embodiment. 

[0011] Fig. 7 illustrates a projector with a spherical housing that has 
been positioned in a concave base such that a lens is aimed in a vertical 
direction according to one exemplary embodiment. 

[0012] Fig. 8 illustrates a projector that is connected to a vertical 
stand for vertical positioning of the projector according to one exemplary 
embodiment. 

[0013] Fig. 9 illustrates an exemplary ceiling projector that may be 
easily aimed according to one exemplary embodiment. 

[0014] Fig. 10 illustrates a ceiling projector comprising additional 
components and features according to one exemplary embodiment. 

[0015] Fig. 1 1 is a flowchart illustrating an exemplary, but not 
exclusive, process of making a projector that is easily aimed according to one 
exemplary embodiment. 

[0016] Fig. 12 is a flowchart illustrating an additional exemplary, but 
not exclusive, process of making a projector that is easily aimed according to 
one exemplary embodiment. 
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[0017] Throughout the drawings, identical reference numbers 
designate similar, but not necessarily identical, elements. 

DETAILED DESCRIPTION 

[0018] A projector with a lens that is easily aimed is described herein. 
In the following description, for purposes of explanation, numerous specific 
details are set forth in order to provide a thorough understanding of the present 
system and method. It will be apparent, however, to one skilled in the art that 
the system and method may be practiced without these specific details. 
Reference in the specification to "one embodiment" or "an embodiment" means 
that a particular feature, structure, or characteristic described in connection with 
the embodiment is included in at least one embodiment. The appearance of 
the phrase "in one embodiment" in various places in the specification are not 
necessarily all referring to the same embodiment. 

[0019] Fig. 1 illustrates an exemplary projector (100) that may be 
easily aimed and focused in a number of different directions. As referred to 
hereafter and in the appended claims, the term "projector" refers to any display 
device that projects video or images onto a viewing surface. The exemplary 
projector (100) of Fig. 1 comprises a housing (101), a lens (102), a lens tube 
(103), a lens track (104), and a swivel base (105). Each of these components 
will now be explained in more detail. 

[0020] As shown in Fig. 1 , the housing (101) may be in the shape of a 
hemisphere. The hemispherical shape allows the lens (102) to be vertically 
translated, as will be explained below. However, the shape of the housing (101) 
is in no way restricted to a hemispherical shape. For example, in alternative 
embodiments, the housing (101) may be in the shape of an ellipsoid or even a 
cubic box. The housing (101) both contains and protects the internal 
components (not shown) of the projector (100). The internal components may 
include, but are in no way limited to, a light source and an image medium. Light 
emanating from the light source is directed toward the lens (102) through the 
image medium, resulting in a projection of the image on the image medium 

3 



200310672 



through the lens and onto a viewing surface at which the projector (100) is 
aimed. The image medium may be, for example, a slide, film or an electronic 
display device that is driven by electronic image data. The housing (101 ) may 
be injection molded from an impact resistant polymer, according to one 
embodiment. 

[0021] As described, the projector (100) of Fig. 1 also comprises a 
lens (102) through which an image or series of images is projected from the 
image medium onto a viewing surface. The lens (102) may be disposed in a 
lens tube (103) and is located at or near the end of the lens tube (103). As 
shown in Fig. 1, the lens tube (103) may be cylindrical in shape and is attached 
to the housing (101). The lens tube (103) may be threaded into engagement 
with the housing (101) in such a manner that the focal length between the 
image medium and the lens (102) can be adjusted within predetermined limits 
by rotation of the lens tube (103). 

[0022] As shown in Fig. 1 , a lens track (104) is provided along which 
the lens (102) and the lens tube (103) can be translated. This allows the lens 

(102) to be aimed at any angle above an x-y plane that is coincident with the 
base of the housing (101). A reference x, y, z coordinate system (106) is shown 
in Fig. 1 , the z axis being vertical to the horizontal x-y plane. The lens tube 

(103) may be translated along the lens track (104) so that the lens (102) is 
pointing at any angle of inclination between 0 and 90 degrees, where 0 degrees 
corresponds to a direction parallel with the x-y plane (i.e., the horizontal plane) 
and 90 degrees corresponds to a direction parallel to the z-axis and 
perpendicular to the x-y plane. 

[0023] For example, in Fig. 1 , the lens tube (103) is positioned to 
point approximately at a 0 degree angle of inclination. In comparison, Fig. 2 
shows a projector (100) with a lens tube (103) that has been translated to point 
at approximately a 90 degree angle of inclination. In an alternative embodiment 
(not shown), the lens track (104) may arch completely over the housing (101) to 
that the lens tube (103) may be translated along the lens track (104) to point in 
any angle of inclination between 0 and 180 degrees with respect to the 
horizontal plane (x-y plane). 
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[0024] As shown in Fig. 1 , the lens track (104) may be a structure that 
is externally coupled to the housing (1 01 ) to allow the lens tube (1 03) to slidably 
translate along the track (104), according to one embodiment. However, in an 
alternate embodiment, the lens track (104) may be integrated into the housing 
(101). 

[0025] The lens tube (103) may be manually translated along the lens 
track (104), according to one embodiment. In an alternative embodiment, the 
projector (100) may be configured to automatically translate the lens tube (103) 
to a pre-determined position. In yet another alternative embodiment, the lens 
tube (103) may be motorized, e.g., with motor (109, Fig. 2), so that a user may 
translate the lens tube (103) along the lens track (104) by operating controls on 
the projector (100) or on a remote control unit. 

[0026] During and after translation of the lens (1 02) and lens tube 
(103), the internal light source and image medium must remain optically 
coupled to the lens (102) so that the projector (100) can function properly. 
There are several possible ways to accomplish this. For example, the image 
medium and, perhaps, the light source may be disposed on a moving platform 
coupled to the lens tube (103) so that the image medium is moved with the lens 
tube (103) and remains optically coupled to the lens (102) at all times. 
Alternatively, a system of mirrors may be employed to direct the projected 
image from the image medium through the lens (102) irrespective of the 
position of the lens tube (103) along the lens track (104). Finally, a flexible 
optical conduit, such as a fiber optic cable, may be used to transmit the 
projected image from the image medium to the lens (102) irrespective of the 
position of the lens tube (103) along the lens track (104). 

[0027] Fig. 1 also shows that the housing (101 ) may be mounted on 
top of a swivel base (105). The swivel base (105) allows the projector (100) to 
swivel 360 degrees about a central axis such that the lens (102) may be aimed 
in any direction in the x-y plane. Thus, if the projector (100) is located in the 
middle of a room, it can be easily swiveled in any direction so as to allow the 
lens (102) to point to a viewing surface on any of the walls in the room. 
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[0028] As shown in Fig. 1 , the swivel base (105) may be circular and 
of the same surface area as the bottom of the housing (101). However, the 
sizing and the circular shape are exemplary only. The swivel base (105) may 
be of any shape and size so long as it allows the projector (100) to swivel in the 
x-y plane. The projector (100) may also comprise a mechanism (not shown) for 
locking the projector (100) in place once it is swiveled to a desired location. 
Alternatively, a detente mechanism (108, Fig. 2) can be used to prevent rotation 
of the projection on the base (105) unless a minimum amount of force is applied 
to overcome the detente (108). As before, the rotation of the projector (100) on 
the base (105) can be accomplished manually or can be motorized, e.g., with 
motor (109), and controlled with controls on the projector (100) itself or on a 
remote control unit. 

[0029] Thus, a projector with a swivel base (105) and a lens track 

(104) as described in connection with Fig. 1 may be aimed in any desired radial 
direction contained in the projector's hemispherical region. It is important to 
note that although the projector (100) shown in Fig. 1 comprises both a swivel 
base (105) and a lens track (104), various embodiments of the projector 
described herein may only have a swivel base (105) or may only have a lens 
track (104). For example, a projector (300) in Fig. 3 comprises a swivel base 

(105) but not a lens track (104). Thus, the lens tube (103) of the projector (300) 
in Fig. 3 is fixed and cannot be translated so that the lens (102) points in any 
angle above the x-y plane. The projector (300) of Fig. 3 or any other projector 
that only swivels at its base may be used in instances where it is not desirable 
to adjust the vertical aim of the lens (102). 

[0030] Fig. 4 illustrates a projector (400) comprising several optional 
components, according to an exemplary embodiment. The projector (400) in 
Fig. 4 is similar in appearance to the projector (1 00) of Fig. 1 . It will be 
understood by one skilled in the art that the optional components described in 
connection with Fig. 4 may be a part of any of the projectors described herein. 
As shown in Fig. 4, the projector (400) may further comprise an optical disc 
drive (140) and be configured to play digital versatile discs (DVDs), compact 
discs (CDs), or video game discs. The projector (100) may also further 
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comprise a number of function controls (141). These function controls (141) 
may be in the form of buttons, as shown in Fig. 4, and may control power, 
volume, viewing options, projection angle and orientation and other functions. 
The projector (400) may also have a port (not shown) for a network cable 
and/or a connection for a personal computer. The projector (400) may be 
battery operated, plugged into a wall outlet or powered by some other means. 
The above-mentioned optional components are merely examples of many 
optional components that may be part of the projector (400). 

[0031] Fig. 5 illustrates an embodiment wherein a projector (500) 
comprises a swivel lens tube (150) rather than a lens tube track (104; Fig. 1) as 
illustrated in Fig. 1 . The lens (102) is associated with the swivel lens tube (150) 
and is located at or near the end of the swivel lens tube (150). The swivel lens 
tube (150) allows a user to make small adjustments to the horizontal and 
vertical aim of the lens (150). The swivel lens tube (150) will now be explained 
in further detail. 

[0032] As shown in Fig. 5, the swivel lens tube (150) is coupled to the 
housing (101) in a manner that gives the swivel lens tube (150) a horizontal and 
vertical range of motion about a central axis normal to the lens (102). The 
range of motion of the swivel lens tube (150) is limited only by the structure of 
the housing (101). In one embodiment, the swivel lens tube (150) may be 
horizontally swiveled from side to side so that the lens (102) may be aimed at 
different horizontal viewing angles with reference to the forward-pointing 
position of the swivel lens tube (150) shown in Fig. 5. The degree of the 
horizontal viewing angle is limited by the housing's shape and structure. In 
other words, the swivel lens tube (150) may be horizontally swiveled to a given 
side until the structure of the housing (101 ) prevents the swivel lens tube (150) 
from being further swiveled in that direction. An exemplary, but not exclusive, 
horizontal range of motion for the swivel lens tube (150) may be 45 degrees to 
the left and to the right with reference to the forward-pointing position of the 
swivel lens tube (150). Other horizontal ranges of motion may also be possible 
depending on the particular projector (500) that is being used. 
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[0033] Likewise, the swivel lens tube (150) may be vertically swiveled 
up and down so that the lens (102) may be aimed at different angles of 
inclination with respect to the x-y plane of which the perpendicular position of 
the swivel lens tube (150) is a part. An exemplary, but not exclusive, vertical 
range of motion of the angle of inclination for the swivel lens tube (1 50) may be 
60 degrees up and 60 degrees down with reference to the x-y plane of which 
the perpendicular position of the swivel lens (150) is a part. Other vertical 
ranges of motion may be possible depending on the particular projector (500) 
that is being used. 

[0034] Similar to the embodiments mentioned above, the swivel lens 
tube (150) may also be spherical in shape, as shown in Fig. 5, or of some other 
shape that allows the swivel lens tube (150) to swivel about a central axis. The 
projector (500) of Fig. 5 may have any of the additional components and/or 
features as described in connection with Fig. 4. 

[0035] Fig. 6 illustrates an alternative embodiment wherein the 
projector (600) comprises a spherical housing (160) instead of a hemispherical 
housing (101; Fig. 1). The spherically shaped projector (600) may also be 
easily aimed and focused in a number of directions. As shown in Fig. 6, the 
spherical housing (160) is associated with a concave base (161). The concave 
base (161 ) may be, but is not limited to, the shape of a bowl. In one 
embodiment, the spherical housing (160) is not permanently attached to, but 
merely rests in, the concave base (161 ). The projector (600) further comprises 
a fixed lens tube (162) associated with the spherical housing (160). The fixed 
lens tube (162) is not movable in relation to the spherical housing (160). Thus, 
the projector (600) is aimed by maneuvering the entire spherical housing (160) 
with respect to the concave base (161), as will be described below. 

[0036] The present configuration as shown in Fig. 6 does not 
permanently attach the spherical housing (160) to the concave base (161), 
which allows the projector's lens (102) to be easily aimed in a desired direction 
by maneuvering and positioning the spherical housing (160) in the concave 
base (161) in a manner such that the lens (102) is pointing in the desired 
direction. For example, the projector lens (102) is pointing in a horizontal 
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direction in Fig. 6. Fig. 7 shows the lens (102) aimed in a vertical direction by 
positioning the spherical housing (160) disposed in the concave base (161) in a 
manner such that the lens (102) is pointing upwards. In one embodiment, the 
projector (100) further comprises a mechanism for locking the projector (100) in 
place in the concave base (161) once the lens (102) is pointing in the desired 
direction. 

[0037] The projectors of Figs. 1-7 may be placed on top of a table, on 
a floor, or on some other suitable flat surface. Fig. 8 shows that a projector 
(800) may also be connected to, or placed on, a vertical stand (180) for vertical 
positioning of the projector (800). For illustrative purposes only, the projector 
(800) is a spherical projector similar to the spherical projector (600) of Fig. 6. 
The vertical stand (180) extends from a bottom surface of the concave base 
(161). The vertical stand (180) may be adjustable in height so as to allow a 
user to adjust the vertical position of the projector (800). 

[0038] Fig. 9 illustrates a projector (900) that is attached to a ceiling 
(191) and used as a ceiling projector, according to an exemplary embodiment. 
A projector that may be attached to a ceiling will be described for explanatory 
purposes only. However, as will be recognized by one skilled in the art, the 
ceiling projector (900) may alternatively be attached to a wall or some other 
structure in a building, home, or outdoor unit. Thus, the term "ceiling" will be 
used hereafter and in the appended claims, unless otherwise specifically 
denoted, to refer to any ceiling, wall, or other structure in a building, home, or 
outdoor unit. The ceiling projector (900) may be similar in design and function 
to one or more of the projectors described herein. Ceiling projectors are 
unobtrusive in many settings and are a popular form of projecting an image 
onto a viewing surface. Fig. 9 shows that, like the exemplary projectors of Figs. 
1-5, an exemplary ceiling projector (900) comprises a swivel base (105), a lens 
(102), a lens tube (103), and a hemispherical housing (101). The ceiling 
projector (900) is similar in appearance to the projector (500) of Fig. 5. 
However, the ceiling projector (900) may also be similar to any of the other 
above-described projector designs, according to various exemplary 
embodiments. 
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[0039] Rather than being placed on a table, floor, or vertical stand, 
the ceiling projector's swivel base (105) is attached to a ceiling (191), as shown 
in Fig. 9. The swivel base (105) allows the projector (900) to swivel 360 
degrees about a centeral axis such that the lens (102) may be aimed in any 
direction in the x-y plane. Thus, if the projector (900) is located in the middle of 
a room, it can be easily swiveled in any direction so as to allow the lens (102) to 
point to a viewing surface on any of the walls in the room. The ceiling projector 
(900) is configured such that that the image projected through the lens (102) is 
properly oriented against the viewing surface. 

[0040] Like the projector (500) of Fig. 5, the projector (900) may have 
a swivel lens tube (150) coupled to the housing (101) in a manner that gives the 
swivel lens tube (150) a horizontal and vertical range of motion about a central 
axis limited only by the geometry of the housing (101). The operation of the 
swivel lens tube (150) is explained in connection with Fig. 5 and will not be 
repeated here. In an alternative embodiment that is not shown, instead of 
having a swivel lens tube (150), the projector (900) may be similar to the 
projector (100) of Fig. 1 and have a lens track (104; Fig. 1) along which a lens 
tube (103; Fig. 1) may slidably translate. In yet another alternative 
embodiment, the projector (900) may have a swivel base (105) but not a 
movable lens tube. 

[0041] Fig. 10 illustrates that the ceiling projector (900) may further 
comprise additional components and features, according to an exemplary 
embodiment. For example, in one embodiment the ceiling projector (900) may 
further comprise a light (192) for illuminating a room. The light (192) could be 
controlled by light switch, a remote control, or by some other mechanism and 
could be used to illuminate a room or some other area in which the ceiling 
projector (900) is located. The aim of the ceiling projector (900) may also be 
controlled by a remote control in some embodiments. 

[0042] In another embodiment, the ceiling projector (900) may further 
comprise a lens cover (193) that covers the lens (102) when the lens is not in 
use. The lens cover (193) may automatically cover the lens (102) upon power 
down or stand by mode of the projector (900). Although the light (192) and lens 
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cover (193) are described in connection with the ceiling projector (900), it will be 
understood by one skilled in the art that these additional features and structures 
may be implemented into any of the projectors described herein. 

[0043] Fig. 1 1 is a flowchart illustrating an exemplary, but not 
exclusive, process of making a projector that is easily aimed as described 
herein. First, a housing is provided or formed (step 210). The housing houses 
circuitry that is used to generate an image that is to be displayed on a viewing 
surface. The housing includes a bottom surface. Next, a lens tube is coupled 
to the housing (step 211). The lens tube includes a lens that is configured to 
focus the image on the viewing surface. A swivel base is then coupled to the 
bottom surface of the housing (step 212). The lens may be aimed in any 
direction in a horizontal plane by swiveling the housing on the swivel base. 

[0044] The flowchart of Fig. 1 1 also shows that a vertically positioned 
lens track may be coupled to the housing and to the lens tube (step 213) so that 
the lens may be aimed in a vertical direction. 

[0045] Fig. 12 is a flowchart illustrating an additional exemplary, but 
not exclusive, process of making a projector that is easily aimed, according to 
an alternative embodiment. First, a spherical housing is provided (step 220). 
The spherical housing houses circuitry that is used to generate an image that is 
to be displayed on a viewing surface. Next, a concave base is associated with 
the spherical housing (step 221). In one embodiment, the spherical housing is 
disposed in the concave base. A lens tube including a lens is also coupled to 
the spherical housing (step 222). 

[0046] The preceding description has been presented only to illustrate 
and describe embodiments of invention. It is not intended to be exhaustive or 
to limit the invention to any precise form disclosed. Many modifications and 
variations are possible in light of the above teaching. It is intended that the 
scope of the invention be defined by the following claims. 
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